Childcare programs can be expensive for developing countries. To measure the efficiency of these interventions in early childhood cognitive outcomes, screening measures are proposed in this article. A systematic review was conducted to answer two questions: which are the empirical evidence available in the literature to support using psychological screening measures in child daycare centers; and if those measures can be adopted as cost-effective assessment policies for children's cognition. A total of 109 articles were retrieved. After the exclusion criteria, 18 articles remained. Ten screening measures were detected in the literature. Among those ten, three instruments were used both in child daycare centers and as assessment policies. Psychometric properties and adequacy of these measures to childcare programs are considered. Using Brazil as an example, the present article also discusses the challenges of adopting evidence-based practices in childcare policies in developing countries.
Introduction
During early childhood, human beings face their most intense transformations in both physical and cognitive domains. This period of life is classically defined by its age range-from birth to 7 years old; and constitutes the most important phases of cognitive and emotional development. Evidences suggest that brain-home structure of cognition and emotion regulation-counterbalances number of neurons and synapses from 2 to 7 years old and seems to increase the net number of synapses through these years peaking between 4 and 6 years old (Marsh, Gerber, & Peterson, 2008) .
Several authors from different fields such as economy, education and psychology try to figure which is the best way to enhance all latent cognitive potential within this age range (Christian, Morrison, & Bryant, 1998; Claessens, 2012; Cleveland & Krashinsky, 1998; Côté et al., 2013; Goelman et al., 2006; Herbst & Tekin, 2010; Phillipsen, Burchinal, Howes, & Cryer, 1997; Scarr, Eisenberg, & Deater-Deckard, 1994) . Successful projects such as the Head Start (Bergman, 1980; McKey et al., 1985) , the Carolina Abecedarian Project (Ramey et al., 1984) , the Chicago Child-Parent Centers (Reynolds, Temple, Robertson, & Mann, 2002) , and the Executive Functions Training Program (Diamond, Barnett, Thomas, & Munro, 2007) show that it is possible to improve cognitive functions during early childhood. Regardless, those programs are expensive due to the number and training of professionals involved, equipment and social cost-this last one is defined by the costs to maintain a parent (father or mother) at home and not working through their children's firsts years of development (Heckman, 2006) .
If those interventions are so expensive-at least for the majority of developing countries such as Brazil, Argentina, India and China-how would poor children have access to this kind of early childhood intervention? Focusing on Brazil, 17.6% of children within 0-to 5-years old attend to public day care centers; it represents around 3.9 million kids enrolled in public educational programs for early childhood-other children are divided into: 12.3% attending private daycare centers, and 70.1% not attending to any childcare center (Instituto Brasileiro de Geografia e Estatística, 2012). Nonetheless, Brazilian non-governmental organizations estimate that more than 32% of children who are not attending to public daycare centers also need these services in order to have adequate care, nutrition and education (Ação Educativa, 2012) . On the other hand, there are no empirical evidences attesting good quality of care in public Brazilian daycare centers. Far from that, empirical data suggest that the quality of care offered by those institutions is beyond the minimum expected (de Barros, Carvalho, Franco, Mendonça, & Rosalém, 2011; Campos, Fullgraf, & Wiggers, 2006) .
Evidence points out that investing in early childhood development is one of the best paths to achieve social equality, better income distribution and less poverty (Claessens, 2012; Cooper, 2009; Côté et al., 2013; Goodman & Sianesi, 2005; Heckman, 2006) . Children treated with good care turn into more educated adults, higher level of education means more skilled workers, and more skilled workers lead to valorization of labor and higher income to those professionals (Heckman, 2006) . Thus, what appears to be a possible alternative for developing countries is to invest in already established venues and programs rather than adapting or importing other types of intervention. In other words, they are trying to make the best they can with what they have.
Assessing Quality of Care and Cognition Development in Child Care Centers
If Brazil and other developing countries are going to use their own public policies and intervention programs in childcare centers, at least they need reliable and cost-effective assessment measures to follow up the development of children attending to those projects. Currently, it appears that different instruments and measures are used to assess cognition and quality of child care. For example, measures such as ITERS and ECERS (Harms & Clifford, 1980; Harms, Cryer, & Clifford, 1990) assess: space and furnishing-physical aspects of the venue; education, income and training of the staff; quality of the interaction teacher-child; and program structureeducational curriculum. Studies using these measures, however, did not concern about children's cognition, thus did not use any assessment to following child development (Goelman et al., 2006; Phillipsen et al., 1997; Scarr et al., 1994) . In contrast, studies focusing on cognitive and emotional variables chose to collect demographic data solely to descriptive purposes, leaving unclear which associations-if any-between children development and the physical conditions of the venue or the staff income and training would appear (Diamond et al., 2007; Rennie, Bull, & Diamond, 2004) .
Nonetheless, it seems that cognitive development has a high level of association with quality of care. For example, when children are exposed to high quality child daycare programs cognitive improvement and academic success are achieved. A program needs to present five distinct features to be considered a high quality intervention: 1) physical conditions are clean and spacious; 2) staff's overall quality (income + educational level + training) is good; 3) educational program is rich and diverse; 4) different professionals such as pediatricians, psychologists, audiologists and nutritionists follow the children's development; 5) and parents are included in training and interventions (Cleveland & Krashinsky, 1998; Diamond, 2010; Hackman & Farah, 2009; Heckman, 2006; Rolnick & Grunewald, 2003) .
Assessment measures of diverse natures are used to follow the advance of both children and policies regarding child daycare centers. Several authors highlight the importance of having a validated and empirically tested instrument to assess different domains of any intervention (Cohen & Swerdlik, 2009; Nunnally & Bernstein, 1994; Peter & Churchill, 1986) . Some studies in this field have proven the efficiency of combining at least one measure for cognition and another for overall quality of the child care center (Arnett, 1989; Claessens, 2012; Cleveland & Krashinsky, 1998; Goelman et al., 2006; McLoyd, 1998) , which seems to be the best way to evaluate early childhood programs.
Despite of all that, it is pivotal to look back again to developing countries and their limited budget to intervention programs. Cognitive assessment measures could be expensive to use. Intelligence batteries such as the Wechsler Preschool and Primary Scale of Intelligence-WPPSI (Wechsler, 1989) or the Stanford-Binet Intelligence Scales (Waddell, 1980) are very reliable measures for cognition in early development. Nonetheless, they are long scales and need psychologists to perform the assessment. Developing countries probably could not afford those skilled workers. Looking to Brazil as an example, it would mean evaluate 4 million children at least once a year. This assessment policy would probably not be considered cost-effective. Pondering the needs of developing countries to empirically assess the impact of their own interventions and the cost of training specialized professionals in cognitive assessment, a probable answer for a cost-effective and reliable assessment public policy would be using screening measures (Filgueiras, Pires, Maissonette, & Landeira-Fernandez, 2013; Hunter & Lynch, 2013; Sarmiento Campos, Squires, & Ponte, 2011) . It is important to highlight that a cognitive outcome would not replace an assessment measure for quality of staff, environment and interaction. The objective of this paper is to systematically review the psychological and the educational literature trying to answer the following questions: which are the psychological screening measures available that present reliable psychometric properties assessing children in daycare centers; and could these instruments be considered cost-effective assessment policies to evaluate cognition in developing countries?
Method
A systematic review was conducted addressing the question above. Three databases were used on these studies: 1) APA PsycNET-Psycinfo, 2) Google Scholar, and 3) Thomson Reuters' Web of Knowledge. The keywords were: i) screening; ii) measure; iii) instrument; iv) early childhood; v) pre-school; vi) early development; vii) child care; viii) day care center; and ix) child care center; combined using the following algorithm:
Inclusion and Exclusion Criteria
The search yielded a large number of publications that were further refined using the article title, abstract, and inclusion and exclusion criteria. Reviews, books and unpublished material such as reports, thesis, dissertations and non-published manuscripts of any kind were excluded. If a quantitative study used no standardized instruments-such as screening experimental paradigms; they were also excluded. Pediatric, dentistry, audiology and nutritional measures-not associated to mental health or psychological instruments; were also excluded, despite of the importance of those measures, they were outside the focus of the present study. Finally, only articles published within the last 15 years were included. After the examination of the exclusion criteria, all of the remaining articles were included.
Results
APA PsycNET retrived a total of 14 articles, which, after exclusion criteria applied, were reduced to 6. Google Scholar retrieved a total of 64 papers; among them 3 were also found on APA PsycNET database. After the application of the exclusion criteria, the 64 Google Scholar's papers were reduced to 8, rather than the 3 studies retrieved by the APA PsycNET. Finally, the Thomson Reuters' Web of Knowledge database retrieved 31 studies-4 of them already retrieved by APA PsycNET and other 8 also retrieved by Google Scholar. After exclusion criteria applied, only 4 remained. The established procedure retrieved a total of 18 articles-6 from APA PsycNET; 8 from Google Scholar; and 4 from Thomson Reuters' Web of Knowledge. Note: Highlighted are the studies that used the measure both in child daycare centers and to discuss possible assessment public policies.
Results showed that 10 screening measures were used in the literature through the past 15 years. Five of them (50%) presented studies with child daycare centers samples, and 7 (70%) were used or at least discussed under any kind of assessment policy.
Among these measures found in this search, only three (30%), were used or discussed on both assessment policies and child daycare centers: 1) the Developmental Indicators for the Assessment of Learning-DIAL (Mardell-Czudnowski & Goldenberg, 1998) ; 2) the Ages & Stages Questionnaire (Squires & Bricker, 2009 ) and 3) the Denver Developmental Screening Test (Frankenburg, Dodds, Archer, Shapiro, & Bresnic, 1992) . The results will be discussed using those measures as references trying to answer the question posed by this articlebut not restricted to it.
Discussion
The results of the present study showed that three measures presented evidence of its use in child daycare centers and assessment policies. Thus, it is possible to use and incorporate these measures in cost-effective assessment policies that, ultimately, are going to help the public government to develop more effective strategies of education and child care in developing countries. Regardless, the results showed that a larger amount of screening measures were used to discuss assessment policies in health care systems rather than implicated in child daycare centers. This probably occurs because the main purpose of a psychological screening is to detect children with development impairments (Brauner & Stephens, 2006; Briggs et al., 2012; Hunter & Lynch, 2013; Jee et al., 2010; Mogasale, Patil, Patil, & Mogasale, 2012) , whereas child daycare centers in developing countries are not always a place for health interventions.
The first measure found by the present research is the Developmental Indicators for the Assessment of Learning-DIAL (Mardell-Czudnowski & Goldenberg, 1998) . The DIAL is a screening measure for children from 2 years and 6 months of age to 5 years and 11 months. It assesses five areas of development: motor, concepts, language, self-help development and social-emotional development. Among those domains, three-motor, concepts and language-are based on child's performance in pre-determined tasks. Whereas the other two are based on teacher's or parent's observations. DIAL is used by several daycare centers and schools in the Head-Start program (Pretti-Frontczak, Kowalski, & Brown, 2002) , which is evidence of its reliability as a screening measure, however it is not clear its psychometric properties in this type of sample. The absence of studies regarding psychometric properties of the DIAL in child daycare centers poses as a challenge to its use in assessment policies.
In terms of cost-effectiveness, the DIAL presents two distinct costs for its assessment: 1) the instruments' cost and 2) skilled worker cost and training. The DIAL's cost for the entire instrument-including forms, parent questionnaires, supplementary material and scoring sheets-is US$503.90 (price in American dollar) and can be used in 50 children (Pearson Clinical, 2014) . However, in several countries such as Brazil (CFP, 2001 (CFP, , 2003 , Canada (Canadian Psychological Association, 1994) , and even in United States (American Board of Professional Psychology, 2013), psychological assessment of behavioral outcomes based in individual's performance requires certified psychologists. Those professionals are skilled, thus scarce and expensive workers for developing countries. In Brazil, the minimum per hour of a psychologists with specialization in psychometrics is R$128.40 (in Real, Brazilian currency)-or US$57.32 (CRP-RJ, 2013) according to an estimated relation of US$xR$ of 2.24. Each children is supposed to have at least one session of assessment, which means the total estimated cost of US$67.40/child. The sum of a skilled worker and the value of the instrument can decrease the cost-effective status of the DIAL as a screening measure. Based on those two aspects-unclear psychometric properties in child daycare centers, and demand of skilled workers to conduct assessment; the DIAL is probably not adequate as a cost-effective screening measure in childcare programs.
The second screening instrument retrieved in the present research is the Ages & Stages Questionnaire (Squires & Bricker, 2009) in its third edition (ASQ-3). The ASQ-3 assesses children from 1 month to 5 years and 6 months of age in also five domains of development: communication, gross and fine motor, problem solving and personal-social. Unlike the DIAL, the ASQ-3 is a parent-completed questionnaire and the mere observation of parents is enough to evaluate children. It remained unclear the psychometric properties of the ASQ-3 in a child daycare center sample until the work of Filgueiras et al. (2013) . The authors showed that the Brazilian version of the ASQ-3-called ASQ-BR-had good internal consistency in four of the five domains-with exception of the personal-social domain-and good reliability to assess cognition and motor skills in children attending to Brazilian daycare centers. The questionnaire is a 30-item scale divided in 6 items per domain. This is indeed an advantage to the ASQ-3 because it takes only few minutes to the caregiver to fill the instrument. There are no need of specialized training or skilled worker to assess the child's performance, thus it is not a measure exclusive for psychologists. Regarding the ASQ-3 cost-effectiveness, its total value is US$275.00 and can be used in 10 children throughout their entire first childhood (Brooks Publishing, 2014) . Considering that no skilled worker is needed, the estimate value is US$27.50/child which is almost five times cheaper than the DIAL, making the ASQ-3 an interesting and cost-effective screening measure.
Regardless, some limitations of the ASQ-3 as a psychological instrument can be highlighted. First, the personal-social domain presented low Cronbach's alpha in both the normative Bricker, 2009) and Filgueiras et al. (2013) data-one of the most important internal consistency indexes in psychometrics (Cohen & Swerdlik, 2009 )-which indicates unreliable results based on this particular domain. Several authors tend to say that validity and association of the scale with other variables are statistical indexes limited by the measure's internal consistency (Meier & Perrig, 2000) . Indeed, the Cronbach's alpha can be decreased by the number of items (Dukes, 2005) . In the case of the ASQ-3, all its scales are 6-items, which can diminish the value of the alpha. Also, it is expected that the entire set of items is evaluating a single construct, and Filgueiras et al. (2013) showed that the ASQ-3 presented two factors in the personal-social domain using different techniques of factor analysis. These evidence altogether have to be taken into account to explain poor Cronbach's alpha in those scales.
Second, the ASQ-3 is a parent-completed questionnaire and some items just do not fit into child daycare centers reality, so an adaptation maybe required. Finally, the ASQ-3 has no emotional outcomes, limiting the measure to language, reasoning and motor domains. These caveats suggest that the ASQ-3 by itself is not a complete measure, thus needs complements when used in child daycare programs.
Finally, the Denver Developmental Screening Test (Frankenburg et al., 1992) in its second edition-called Denver II-was studied in a childcare center environment by Biscegli et al. (2007) . The Denver II presents the most spread age range among the three retrieved screening measures assessing children from 2 weeks to 6 years of age. However, it assesses four developmental domains of preschoolers: personal-social, language, fine and gross motor-one less than the ASQ-3 and DIAL. The measure was developed both for clinical and educational follow up of children, thus any early childhood professional is able to use the Denver II (Frankenburg et al., 1992) . Despite of good age range, the Denver II, like the DIAL, does not present specific psychometric properties for childcare center samples. The Biscegli et al. (2007) study was conducted with the purpose of screening impaired children with poor nutritional conditions, not concerning with adaptation or standardization of the measure in Brazil. Another problem is that it needs at least a trained professional to conduct the behavioral assessment since its items rely on children's performance. In terms of cost, the Denver II is the cheapest measure found amongst the retrieval material: US$0.50/child (Denver Developmental Materials, 2014). However, the cost of a trained professional cannot be forgotten, increasing its total value to, at least, US$57.82-taking into account that all children complete the questionnaire in a single session. This last issue makes the Denver II comparable to the DIAL, thus making difficult to developing countries to develop assessment policies based on this measure.
Recently, the Minnesota Department of Public Health excluded the Denver II as an indicated measure for screening in early childhood due to its inability to fulfill the criteria established by the organization for screening practices (Minnesota Department of Health, 2012), whereas the same institution indicates the ASQ-3 to the same purposes. Based on the results and discussions regarding the three retrieved screening measures, the ASQ-3 seems to be the most cost-effective and reliable measure to childcare centers, however it still needs further studies to improve internal consistency of the personal-social scale. An interesting alternative is to study the psychometric properties of the Ages & Stages Questionnaire: Social Emotional-ASQ: SE (Squires, Bricker, Heo, & Twombly, 2010) in child daycare center samples.
Answering the raised questions of the present study, the ASQ-3 is the only measure that was studied in a child daycare center sample. Indeed it presented good psychometric properties, with exception of the personal-social domain. Due to implications of training and skilled professionals to deal with behavior assessment using the DIAL and Denver-II, also the only screening measure recommended to evaluate cognitive development in early childhood was also the ASQ-3, nevertheless, because of its limitations in terms of internal consistency, there is no instrument capable of providing a complete assessment policy in the child daycare center environment.
Regarding cost-effectiveness, the ASQ-3 total estimated value was US$27.50, whereas the DIAL was US$67.40 and the Denver II was US$57.82. Both the last two measures demand a skilled worker, which makes them less cost-effective in terms of screening measures. Cost wise, it is recommended to educationalists and child psychologists in developing countries to look for measures that do not need extensive training to reduce cost of assessment. However, if there are no budget limits, then other criteria should be adopted to choose between either assessment measures.
Challenges for Psychological Assessment in Brazilian Childcare Centers
Some educationalists in Brazil believe that health and child care are dissociate things. In a qualitative research, educationalists from a Brazilian child daycare center were interviewed about their knowledge and other va-riables associated with children's health and education (Alves & Veríssimo, 2007) . The results showed that, despite of thinking that it is important to look upon a child's health, in the educationalists opinion it is not their job to intervene or promote health programs. According to Alves and Veríssimo (2007) , this phenomenon happens in several daycare centers in Brazil and it is related to excessive work and lack of training. Despite of some attempts to integrate education and health care (for example, Gonçalves, Catrib, Vieira, & Vieira, 2008) , educationalists present different views regarding childcare policies. For this reason they prefer to allocate their resources only on educational practices such as teaching colors and animal names, and practicing affective/emotional social interactions with their children, whereas children's psychopathologies and cognitive domains are either treated by other professionals or neglected.
De Oliveira and Miguel (2012) discuss the advances of a new Brazilian law for educational practices showing that the government is indeed concerned with four aspects of early childhood development: cognition, motor skills, emotion and social interactions. However, they question the concept of childhood from the cognitive sciences using their political beliefs in the place of empirical evidences. For them, children's performance on tasks are not to be a concern for two reasons: 1) each individual has its own learning path, so a child has to be respected and celebrated in her own progress regardless of the development of her peers; and 2) concerns about performance are for adults in a capitalistic environment, whereas school is a place to exercise play and free will, without the weight of the capitalism concept of success on children's shoulder (Oliveira & Miguel, 2012) .
In extension of this argument, Neves and Moro (2013) question psychological assessment in educational settings such as child daycare centers. These authors state that assessment measures in psychology were developed and exist due to a demand of the capitalism for selecting the best workers to each position in this economic system. They believe that psychological measurement are used in a good intent-to help people-but, ultimately, instruments are used to stigmatization, prejudice and labeling, which is their big concern in Brazil (Neves & Moro, 2013) . From these authors' point of view, the alternative method to assess quality of child care and development of children in child daycare centers is: each educationalist has to have the freedom to create his own measure based on the educational practices they developed. This essentially means that standardized psychological assessment should be replaced by individual qualitative methods of evaluation not concerning with other children's progress, on the opposite, focusing only in the child in question. Nonetheless, it is unclear if these authors rely or are aware of what means evidence-based practices in child development.
Several authors from different fields of science warn to the danger of mixing political beliefs and scientific research. It is undeniable that politics play a role in science, but a careful researcher will at least try to avoid it. Qualitative methods and political views in scientific research are indeed problematic. Burman (1997) suggests that social and culture scientists using qualitative research in psychology poses themselves in higher moral grounds because they argue being aware of the political implications of quantitative researches. However, the author stresses that those researchers seem to forget that, like in any balance, when you try to equilibrate by weighting to the other side, the danger to exaggerate is big.
Systematically reviewing articles using qualitative methods, Burman (1997) found several methodological flaws-such as using percentage and other quantitative techniques wrongly-that posed threats to their conclusions exactly because they exaggerated in trying to diminish quantitative and empirical findings rather than suggest their own novel hypotheses to be empirically tested (Burman, 1997) . Indeed, a well-designed qualitative research can bring pivotal contributions to science, but it is clear that both methods should be combined in order to support human and social sciences to evolve (Onwuegbuzie & Leech, 2005; Randall & Phoenix, 2009) .
Authors like De Oliveira and Miguel (2012) and Neves and Moro (2013) in Brazilian education clearly base their discussions in three foundations: qualitative research with questionable methodologies, laws-being a law does not make something right or empirically acceptable-and authorities' or theorists' arguments, rather than empirical evidence. This political view in modern science, particularly in psychology and education, is problematic. For example, the physicist Alan Sokal showed how claims of an authority in a field of science can be misleading without proper empirical evidence (Sokal, 1996a (Sokal, , 1996b . Other researchers also showed how political beliefs and non-empirical statements are dangerous to other sciences such as biology and neurosciences (Dawkins, 1998) , which brings back the importance of rigorous qualitative and quantitative methods of assessment to achieve evidence-based findings and practices.
Conclusion
The present study finds one screening measure that is cost-effective and has good psychometric properties in a childcare center sample: the ASQ-3. Nonetheless, its personal-social scale is still in need of improvement. Emotional aspects of development also need reliable instruments. Developing countries would benefit from such screening measures if further studies of psychometric properties provide more reliable tools to assess cognition in preschoolers. Regardless, two important issues are raised in this article's discussion using Brazil as an example: 1) training and excessive work of educationalists in child daycare centers; and 2) psychological screening measures are focused on cognition and impaired development, thus they do not extinguish the demand for other instruments to assess educational practices, curricula, space, furniture, staff and other variables linked to quality of care in early childhood.
